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THE ELECTRIC FURNACE
For furnaces of the type in which calcium carbide or ferro-alloys are made, a special electrode holder, Fig. 75, has been constructed which is very generally useful. This consists of a tall steel frame on which slides vertically a pair of blocks connected together by a long screw, one of these blocks can be clamped to the standards, and the other block, which carries a pair of arms, moves up and down by means of the screw, the arms carry at one end terminals for the electric cables of the supply and at the other end gun-metal electrode holders into each of which are threaded either one or two electrodes. The electrode holders are water-cooled; the water for this purpose passing in and out through hydraulic copper pipes, which also help to carry the electric current from the cables to the electrode holders.
FIG. 76.—Silicon furnace.
The furnaces'for use with this apparatus are usually built up as required from a few fire-bricks, the lining being a part of the charge itself as in the carbide furnace, or a rammed lining of magnesite and tar, or coke and tar, may be employed. The production of pig-iron from the ore is carried out with this apparatus.
Silicon can be made in the laboratory as has been shown by Prof. S. A. Tucker,1 by means of an electric arc in the midst of a charge of sea-sand and coke well mixed and crushed to pass through a ten-mesh sieve.
A rectangular brick furnace 10 in. X 9 in. X 8 in. high inside is used with a pair of 2-in. graphite electrodes as shown in Fig. 76.
1 S. A. Tucker, "The Preparation of Silicon in the Laboratory," Met. and Chem. Eng., viii, 1910, p. 19.no volts. With 25-cycle current the power-factor is high, being over 90 per cent, when the furnace is full. The efficiency is low, however, there being a loss of about 6 kw. in the cooling water, and the iron core becomes very hot.
